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11k invention discloses an electronic price and Information 
may be changed by means of additionally arranged Alters, whfco 
the color of the background and/or the syroboU. Ite price and 
may constitute LCD screens of either fcftetto. 



the color of which for the bac kg ro u nd and/or displayed symbols 
to be rotated 9GT on top of the basic Alter, to thereby change 
displays being arranged with additional film, according to the 
type. 
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METHOD AND DEVICE FOR LCD- LABEL 

Technical field 

The present invention relates to a method and a device for 
electronic price and information labels * and more particularly 
to an electronic price label of type LCD to create different 
colored fields and symbols thereon. 

Bariecrround art 

Within retailing the discussions regarding systems for automatic 
price marking has worldwide been going on for half a decade. More 
than twenty companies, known by us, have been working on 
different solutions of the problems. Initially the motives 
primarily were saving of labor and amount of possible time gain, 
which then did define a realistic investment level for such a 
system. 

Parallel to this process retailing has invested in shop computers 
connected to commodity readers which register the identity of the 
article by means of a so called BAN code and automatically looks 
for the price of the article in a corresponding data base. This 
system has led to individual price marking of articles being 
replaced with shelf edge labels and other signs which, to a 
customer give a name and price of an article, thus meaning that 
the price labels, which otherwise stick to each article, can be 
omitted. 

Electronic shelf edge labels and signs being controlled from the 
same shop computer, or in other words from the same data base, 
will guarantee that the price presented in connection with the 
article, and the price charged the customer at the cashier, 
should always be identical. This possibility has resulted in that 
authorities worldwide are raising demands that the price stated 
in connection with the article and the price charged at the 
cashier should be identical and a federal statue in the U.S.A. 
now calls for an agreement of 98%. 

The earliest systems for electronic price marking were based on 
cable wired labels, but nowadays being more often replaced by 
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autonomous operating wireless units. This development is 
considered being entirely necessary, both relating to reliability 
as well as complexity in installation and conversion. 

An autonomous operating unit has a definite limited supply of 
energy, independent of being based on only a battery or a solar 
cell as energy source, or any combination of these energy 
sources, and furthermore low current presentation displays or 
signs of type liquid crystal displays, LCD:s, are used, which 
nowadays almost exclusively are utilized for displaying prices 
in connection with electronic devices. 

A producer of commodities trying to win a greater share of the 
market for his articles, or a tradesman wanting to increase the 
rate of turnover for certain articles, often uses the price as 
interesting means for a current selection, for instance, in form 
of a so called special offer. Such prices were earlier marked by 
red labels to alert interest. 

A conventional LCD has a very limited possibility tc attract 
particular attention. Other available technical solutions have 
the negative characteristic that they consume too much energy, 
normally more than what is available. 

Instead the result is that an otherwise fully automatic system 
is provided with manual signs which shall attract interest of the 
article of occasionally changed price. In a shop this may be 
including several thousand articles a week which should be 
provided with new signs and several thousand signs to be removed. 

The time saving sought would be lost and the safety in pricing 
would also be lost due to the time period between changing data 
in the database and putting up or bringing down signs and 
dependent on errors caused by the human factor. 

For example, LCD technique utilized in connection with shelf edge 
labels based on liquid crystals twisting the light, the light 
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first passing a polarizing filter, the crystals will either be 
experienced as opaque or will block the light and be experienced 
as black. The liquid crystals may be influenced by means of 
pulsating electrical fields of force and an opaque crystal will 
thereby be changed to be black and vice versa, which in LCD 
technique may be utilized for in a controlled manner accomplish 
figure or symbol segments. 

According to the state of the art it is known by combining the 
polarization filter with filtering of selected frequencies, 
segments of red, blue or green may be achieved instead of 
segement of black. The problem is that this technique has no 
greater value as the display will still be monochrome, i.e. 
either the information is always black or any other selected 
color, while the desire is to be able to change color for 
articles having a reduced price. 

Consequently there is a desire in a simple way to be able to 
change color of the background and/or symbols in connection with 
such an electronic price and information sign. 

Disclosure of the invention 

By providing a LCD with several different variable combinations 
of filters, portions of the information, e.g. price, may always 
be black, while another portion, e.g. a text 11 REDUCED PRICE", 
always is red. When the text flickers in red color, attention is 
attracted to the changed price, which is still black and if the 
article has normal price no red field will be activated. 

Color and polarization filters may then be combined in a number 
of ways and a filter being rotated 90 degrees gives an inverted 
image. The filters may cover different portions of the display 
or being overlaid each other to in such a way present, e.g. red 
figures with blue or black background. 

Price display may be delivered with separate filters so that the 
shopkeeper himself easily should be able to alter his displays 
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as needed. 

A LCD sign being provided with a red basic filter and a blue 
filter mounted on top gives, with a transtnissive background, 
black segments. If the blue filter is rotated 90 degrees, rsd 
figures to a blue background are obtained. By mounting the blue 
filter onto a rotation means the color change can be remotely 
controlled either direct or via signals transferred wireless 

Rri»f PMffrinfcinn of frn» Drawings 

The invention will be described in form of preferred illustrative 
embodiments by means of the attached drawings, in which like 
reference numbers define same or corresponding elements and 
wherein: 

Fig. 1 illustrates a LCD sign provided with two different 
fields having different combinations of polarization 
filters, according to the present invention, to accom- 
plish areas presenting different colors; 

Pig. 2 illustrates the principle of changing the color of 
symbols, for instance, from red to black, by removing 
one of the polarization filters at one field of the 
LCD sign according to Fig. 1; 

Fig. 3 illustrates the principle, by moving and rotating a 
polarization filter 90°, changing both the background 
color and symbol color for different portions of the 
LCD sign; and 

Fig. 4 illustrates in an illustrative embodiment a sign 
which, according to the invention, comprises a filter 
which is rotated in front of the sign by means of a 
rotating means. 

Description ef an exemplifying embodiment 

Figure 1 illustrates a price marking sign having so called LCD 
(Liquid Crystal Display) technique. Such signs are found in 
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different sizes, e.g. in department stores, either as electronic 
shelf edge labels or as larger signs for price and article 
information. In the most frequent LCD:s, e.g. digital watches and 
similar applications, a number of symbols are presented in black 
on a usually light grey background. The basic function of a LCD 
screen is founded on a polarizing basic filter in front of the 
liquid crystals. The LCD screen uses either light from the front 
being reflected at its rear surface, i.e. a reflexive function 
or light being generated behind the screen and shining through, 
i.e. a transmissive technique. Also a function referred to as 
transref lexive, being a combination of refexive and transmissive 
techniques, may be a possible choice. Due to the basic filter 
being a polarizing filter, only light having a corresponding 
polarization can pass the filter. In other words, when the areas 
of liquid crystals electrically are biased by a suitable voltage 
the alignment of the crystals may be changed such that these 
areas also in turn may act as a polarizer with a polarization 
plane perpendicular to the polarization plane of the basic 
filter. This implies that no light can be reflected and be 
passing through areas where the liquid crystals are activated in 
the given direction of polarization which no longer agrees with 
the polarization plane of the basic filter. These areas then will 
stand out black against the lighter background. 

If a color filtering polarizing film is used instead of the 
normal basic filter the areas which otherwise are obtained black 
will instead be obtained in a certain color, for instance red, 
blue or green. A color polarizing film which may be used for this 
purpose, for instance, for the colors red, green and blue is 
manufactured among others by the company Nitto Denko Corporation 
in Japan. The basic purpose of these filter has been primarily 
to try to further improve the contrast of LCD screens by means 
of these. Nitto Denko Corporation offers such polarizing film of 
either reflexive, transmissive or transref lexive type. 

In Figures 1 and 2 a display 10 is presented, which is divided 
into two basic fields 10 and 15. The field 10 with a basic filter 
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of standard type contains a number of segments of liquid 
crystals, for instance seven, whereby in a known manner with a 
suitable combination of segments the numbers 0 to 9 may be 
generated. In figure 1 is shown the field 10 having all segments 
activated whereby a number of figure symbols "8", 12a, 12b, 12c, 
12d and i2e appear in black against a light background. Addition- 
ally in the display 1 there are two decimal points 14a and 14b. 
In a corresponding manner there is at the top of field 15 a text 
symbol 13 "NEDSATT PRIS" (REDUCED PRICE) , which may be displayed 
by activating the liquid crystals representing this text symbol. 

In front of the field 15 in Figure 1 there is arranged an 
additional polarization filter 16, for example, of a type 
described previously, through which the text symbol then is made 
to be displayed, for instance, in red color. Figure 2 demon- 
strates that, if the additional polarization filter 16 partly is 
removed, the portion of the text symbol still being covered by 
the filter 16 will be displayed, for instance, in red color while 
the portion of the text symbol no longer being covered by the 
filter 16 will not be displayed, even if it is activated. 

Figure 3 shows for reasons of illustration two juxtaposed LCD:s 
la and lb of a corresponding type as those of Figures 1 and 2, 
but with, for instance, a red basic filter. The left display la 
is presented with an additional filter 16 which in principle 
covers the entire display, which then will, for instance, display 
both the text symbol 13 and the numbers 12a- 12e and the decimal 
points 14a- 14b in black color. 

At the right display lb of Figure 3 the filter 16 is shown 
rotated 90* and positioned over the left portion of the display 
lb, whereby this portion now being covered by the filter 16 will 
display the text symbol 13 in red color, but now against a blue 
background, while the right portion of the display lb now not 
being covered by the filter 16 will display the numoers, no 
longer covered by the filter 16, in red color against the 
normally light background. A small portion of the number 12a will 
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be red against a blue background. 

In Figure 4 is further shown in an exemplifying embodiment two 
LCD: s lc and Id provided with a rotary filter 18 being made with 
three sectors each comprising 90° of a circular disc. In this 
case the disc is made such that the three existing sectors are 
made of same filter material and having a uniform polarization. 
For reasons of demonstration the fourth sector has been omitted 
to more simply be able to illustrate the turning position at the 
two respective displays lc and Id. A person skilled in the art 
will of course realize that in another embodiment it is of course 
possible to let each sector have a different filter characteris- 
tic and a different polarization relative to the other sectors, 
whereby also the center point of the disc may be positioned 
differently. The right display id and the left display lc in this 
embodiment are provided with a basic filter which, for instance, 
makes the text symbol to be displayed in red color when it is 
activated. 

At the left display lc of Figure 4 the disc IB is rotated with 
a direction of polarization such that numbers 12a, 12b, 12c, 12, 
and 12 and decimal points 14a and 14b stand out in black against 
a light background while at the right display id the disc IB is 
rotated such that its direction of polarization has been changed 
90°, whereby, for instance, the portion of the background lying 
behind the filter 18 will be presented in black, while the 
numbers 12b, 12c, I2d and I2e, as well as the decimal points 14a 
and 14b now appear in red color. 

In the illustrative embodiment the disc 18 is rotated by means 
of a rotation device, by which the disc can be positioned in 
different positions of polarization. The rotation device may be 
a stepping motor or a corresponding device which simply can be 
controlled electrically, in a preferred embodiment this turning 
of the disc 10 takes place by remote control, either via wire or 
wireless, for example by means of IR light in a manner well known 
for a person skilled in the art. 
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The price and information displays being disclosed in Figures l - 
4 may consist of LCD:s either of reflexive, transmissive or 
transreflexive type. 

The price and information display according to the present 
invention may of course be modified by a person skilled in the 
art and be made in numerous ways by different combinations of 
filters without departing from the spirit and scope of the 
invention! which is defined by the attached claims. 
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CLAIMS 

1 . A method to control colors in connection with an electronic 
price and information display comprising a LCD screen, character- 
ised by 

arranging a number of polarization filters at the LCD screen 
(l) , which filters then may form a multiplicity of combinations 
and whereby a first polarization filter of a set of a multiplici- 
ty of color filtering polarization filters constitute a basic 
filter; and 

combining said basic filter with at least an additional 
polarization filter (16, 18) of said set of a multiplicity of 
color filtering polarization filters to achieve a given color for 
a background (10, 15) of the LCD screen (1) and/or symbols (12a- 
I2e, 13, 14a, 14b) . 

2. The method according to claim 1, characterized by the step 
of rotating primarily the additional polarization filter (16, IB) 
to thereby change color of the background (10, 15) of the LCD 
screen and/or symbols (12a-l2e, 13, 14a, 14b) . 

3. The method according to claim 2, characterized in 
arranging different basic filters (16, IB) to cover different 

portions (10, 15) of the LCD screen (1) to thereby form different 
fields (10, IS) having different color characteristics. 

4. The method according to claim 3, characterised in 

that a polarization filter (18) being combined with the basic 
filter is made rot a table 90° by means of a driving device 
arranged at the price display for rotating said polarization 
filter. 

5. The method according to claim 4, characterized in 
utilizing a transmissive technique for the price and informa- 
tion display comprising the LCD screen (l) for achieving colors 
by means of additional polarization filters (16, 18) in combina- 
tion with the basic filter. 
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6. The method according to claim 4, characterised in 
utilizing a reflexive technique for the price and information 

display comprising the LCD screen <l) for achieving colors by 
means of additional polarization filters (16! 18) in combination 
with the basic filter. 

7. The method according to claim 4. characterised in 
utilizing a transref lexive technique for the price and 

information display comprising the LCD screen (1) for achieving 
colors by means of additional polarization filters (16 , 18) in 
combination with the basic filter. 

8. A device for an electronic price and information display 
comprising a LCD screen (1), characterised in 

comprising a number of polarization filters (16 # 16) forming 
a number of different combinations and a first polarization 
filter constituting a basic filter; and 

said basic filter being additionally combined with any of the 
other polarization filters by placing a second polarization 
filter (16 , IB) of the other polarization filters on tcp of the 
basic filter to achieve a color of the background (10, 15) of the 
LCD screen and/or symbols (I2a-l2e, 13, 14a, 14b). 

9. The device according to claim 8, characterized in 

that said second polarization filter (16, 18) is arranged to 
be rotated 90° in respect of said basic filter by means of a 
rotational device, thereby to change the color of the background 
(10, 15) of the LCD screen (1) and/or the symbols (I2a-l2e, 13, 
14a, 14b). 

10. The device according to claim 9, characterized in 

that said rotational device is a rotation means which may be 
controlled by a remote command. 

11. The device according to claim 9, characterised in 

that said rotational device is a rotation means which may be 
controlled by a wireless command. 
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12. The device according to any of claims 8 to 11, character- 
ized in 

that the LCD screen (1) is utilizing a transmissive technique 
for achieving colors by means of any additional polarization 
filter (16, 18) in combination with the basic filter. 

13. The device according to any of claims 8 to 11 , character- 
ised in 

that the LCD screen (1) is utilizing a reflexive technique 
for achieving colors by means of any additional polarization 
filter (16. 18) in combination with the basic filter. 

14. The device according to any of claims 8 to 11, character- 
ised in 

that the LCD screen (1) is utilizing a transref lexive tech- 
nique for achieving colors by means of any additional polariza- 
tion filter (16, 18) in combination with the basic filter. 
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